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{whoſe Longitude is 24 Degrees, 20 Minutes; That therefore 
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Sfkarry Science, 


Expoſed in the Calculation of the 


Planets Places. &c. 


CHAP. I. 


© Meridians. 


HE Radices of the Middle Motions in theſe Tables 
are accommodated to the laſt Day of the Jalan Year, 
under the Meridian of the Ancient and Famous City 
of LONDON, the Metropolis of Great Britain , 


theſe Tables may Serve all Parts of the Earth, I have added a 
Catalogue of moſt of the chiefeſt Cities in the World, where- 
by the Latitude and Difference of Meridians of any Place may 


SCIENTIA STELLARUM: 


| 7 
Of the Equation of Time for the Difſerence of 


be had from that of Loxdon, which is the Primary Meridian of 
theſe Tables. 6. 


I. Therefore if it be Required to Reduce the Time given 
under the Meridian of London, to ſome other Meridian, ſeek the 

lace defired in the Catalogue of Cities, and the Difference of 
Time there found, Add to, or Subſtrat from, the Time of Lox- 
don, according as the Titles of Addition dire&, for {o will the 
Time be reduced to the Meridian of the other Place, as -was 


required. 
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Suppoſe the Time given of the Middle of the Moon's Eclipſe 
at London, be-at 10 hours P. M. and it 1s required to Reduce 
the ſame to the Meridian of Uraniburg ; Therefore I ſeek Ura- 
zibarg in the Catalogue, againſt which T find 52 Min. with the 
Letter A; therefore I conclude , that the middle of the faid 
Eclipſe was ſeen at Uranibarg at 10 Hours 52 Min. P.M. 


II. If the Time given be under ſome other Meridian, it is 
then requiſite (that the middle Motions may aright be obtain'd 
to reduce the ſame to the Meridian of Loxdox ; Therefore ſeek 
the Place given in the Catalogue, and the Difference of Time 
there- found, contrary to the Title, is to be Added or Subſtracted | 
from the Time there given. 


EXAMPLE. II. 


Suppoſe the Middle of the fame Eclipſe had been obſerved 
at Uranibars, at 10 Hours, 52 Min. Now againſt Uranibarg, (as 
before) I find 52 Min. A. Therefore contrary to the Title, Sub- 
ſtrat 52 Min. and the Reſidue 10 Hours is the middle of the 
Eclipſe in the Meridian of Lozdoz. | 


CHAP. II. 


The Uſe of the Table of Logiſtical Loga- 
rithms in Aftronomical Proportions. 


ULTIPLICATION is perforn'd by adding the Logiſti-| 
cal Logarithms of the two Numbers, for the Sum 1s the 
| Logiſtical Logarithm of the Product. 


Diviſion is done by SubſtraQting the Logiflical Logarithm|- 
| of the Diviſor, from the LOT Logarithm of 'the Divi- 
dend, and the Remainder is the Logiſtical Logarithm of the 
Quotient. 
But in theſe Tables, a ſimple Multiplication or Diviſion is {e- 
dom required, but as it concerns the Rule of Proportion ;' hence 
for the moſt part we uſe a tacit Addition, or SubduCtion, of the 


Logarithm of an Integer, which is 1000000, which: is the Ra- 
dius, the Reſult being the Fourth Proportional. 


I. EXAM- 


; _ w———— A — ——— —_— 
Fcientza' Steflarum.. 


T. ExanM#f Diviſion. 
Tf 27 M. 36 S; give x D. or 60 M. what will 5 M.'20 S. give. 


Yong, | J===-=20' ==] Lonnn=<008715T a. 
Divide 3 $5} Gr LL 06629 56 SubſtraQt. 


Quot. 1 $A GJ oonnnns ULnmennmm 942439 Difference. 


IT. Example of Multiplication. 
If x D.or 60 M. give 5 M. 295S., what will 19 M. 59S. give. 


g*==2g" —LE-——8966397 515 
Multiply Lid > 776A PT 951 : 24Add. 


Produ@ I=====-4---- LL ------$48013 Sum. 


Time 3 in the Top of the Table, ſtanding a ainſt T. H. But to 
make all plain, I have added Examples in all the material Caſes, 
jas followeth. | 


By the Logiſtical Logarithms. 
'Day, and to find the tinie of any Aſpe&t, as alſo their Ingreſles 


| Let it be required to. find, the Stu s entrance into the firſt 
4458 of Aries 1693. | 
| "The Sun enter'd Y' that year ſometime on the gel day; "PAY 


| 


The place of © the gth day at Noon, is--29 © 36" $58 X 
| 


_— IE em 


| B84 LL--957983 --- Sunentred Y,, Mar. g; 9h. ys ' P. V M. 


LL---958420 -----Diurnal Exceſs. —------ 0 - © 23; 2 


into any of the Signs. nn : 


.The placeiof © the roth day at Noon, is- o 36 22 YT 
LL---999563-----Sun's Diurnal Motion-—- © 59 24 - | 


The like may, be uſed .in Time alfo by; uſing the Figures of| 


— 
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b 
I. To Reduce the Planets Places to any Hour and. Minute of the |. 


7 w_ 


Note, That the Diurnal Exceſs is found by gubſtraQting thejj 
Sun's place the gth Day, from oo 9 oo' 00! V. _ 


II. To Reduce the pace of a Planet to any Hour and Minute | 
of the Day. | 


'Let it be required, to ) find the place of . Mars'the firft 
of June for the m year. AIR at 10 h. 25 min. o M. 


—_—_—_ 
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The Determination. 


Place of #4 the iſt day at Noon. 4 2 
Diutnal Motion of 8s O 44 00-986530 
Time Afﬀrernoon, 10 h. 25 '. 963751 
[Gives 19' 6” to be added to 3's place the 1ſt Day. 950281 


f 
Place of & the 2d day at Noon. 4% 46' oo” Ls 
OO 


Hence the: place of 8 the 1 day, at 10. h. 25' P. M, is] 


14% 21 6 v 


ITI. Let it be required to find the Time of any Aſpe&t, as on 
the 1ſt day of Jane 1693. there happened © of » and J, to find 
the true time thereof obſerve the following Work. 


Oo [i 


. "i 
Jupiter and Fx Day-} 22M 7 ) pl iſtd.atN.22 7m 

Moors Place C2 Day-| 6 =12 X pl. 1ſt d.at N. - tgs 
"Moors Diur. Motion I4 5 DIC O00 "ag! | 
Japiter's Diur, Moti. | © 13 


Diurnal Exceſs - - | 13 ” 


Then by the Logiſtical Logarithms. 


Diſtance Moon from the a of x is 89 12' g13566 | 
Diurnal Exceſs 13 52 936382 | 
| True time y and Y's © 1s at 14 h. 11' P.M.  9g77184 {| 


IV. To find the Proſthaphereſis of the Sun or other Planet in| 
the Ellipſis by the Table of Logiſtical Logarithms. 


_1v. Suppoſe the Anomaly be 1 S. 109 207 x5” and the 
Proſthapharefis be required, then taxe the Proſthaphereſis. 


IO, io 0 - na. £3® | 236":..5:.40" 
To4' wa Twhich is 4, 18 i 


Difference LOEEOS 
Then by the Logiſtical Logatithms. 


——_——— 


LL- -- 1' 37" - -843047 
LL- - -20 15 - - - 952827 


ELL- - - © 33 -* - 795874 
Proſthaphereſis cor. to 1 S. 10 © is ; o 16 ' 


Add © 
Profthaphareſis cor.to 1 S. 10 ® '20' 15”. is x $7 
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| 7. f the Sun in One Day move 58 M. 56S. How much moves 
he in 17 H. 54 M. | 


The Solution. 


LL- - -17H. 84' oo" --< £ -987264 
LL- -- © 58 $56 - - Tg9eet 
LL---o 43 57, - - -986485 


By Adding the two given Logagichms, rakes the Logarithin 
of 986485, which is the Logiſt. Log. of 43M. 57 S. and Jomuch 
[doth the Sun move in 17 H. 54 Min. ; 


| | YT. How to find the Log of a Planet's Cirt Diftance froth 
the Sun, which I ſhall Illeffrate in the Example of Mars. - 
| Anomaly of Mars, 15 = = - 69S; 28 © 12 33 Xt 


| «. 
To pb m es bn *Lanfwers the L. of 8,3 204968 


| 54. | H: 
'this Number exceeded 60, I ſhould have taken the nexi. leſſer 


Meeting had been the LL fought : But becauſe this riun ber is 
under 60, I find it in the Left Hand Column, againit whith 54, 
{Hands the LL of 8x7909, to which add the LL of 12 ha 
, - : . . j 
viz, 932049, and the Sun is 749658. Find ths LL in the Table, 
{and obſerve what Number ſtands over i in the ſecond Column 
on the Top, and in the Cohumn of Motion on the Lett Hand, 
which is o onthe Top, ahd 11 in the Left Hand Columa; which 
r1 added to 520382, (the LL an{weting to 9S. 28D.) and the} 
Sum 4s 520393. the Curt Diſtance of #. from © as was required. 


See the Example. 


LL of 54is - . - - -$1769y 
LL of 12' 33” - - - -93204 


LL of - -11 74965 
520382 (Add. , 


520393 Log. Curt. Diſt. 8 from ©. 


There are a great many other Examples might be produced 
from theſe Logiſtical Logarithms; however, what other Uſe I 

[ſhall make of them will be better done in the proper Places, 
| [eſpecially in the Calculation of Eclipſes, where they ſhall be fur- 
ther Exemplified. ; 


Number to it in the ſecond Column on the top of the T3ble of 
{LT, and the Remainder on the Left Hand, and in the An zle of”. 


5 
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CHAP.| 
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CHAP. 1. 


Of the Refration and Parallax of the Sun, 
Moon, and 'Stars. 


 Efore we come to Treat of the Uſe 'of our Tables, I ſhall 
take Notice of 'that/ grgſs Errour in all "Authors relating 
to the Parallax 'and/RefraCtion of the Sun, Moon, and Stars, 


Firſt then ; the Refraftion limited by Ticho, is greater in the 
Sun and Moon than; in the 'Stars, which is quite Repugnant to] - 
Reaſon, for the AﬀeQtons of the Air is doubtleſs the fame in all] 
of them ; and tho? the beſt Limitation that can be made here, 
and in the Regions Conterminate, is about 3o M.. in the Hori-| 
zon, yet the Rarity or Condenſation of the Air makes them more] 
or leſs,” which depends upon the Creffitude thereot'; and in thoſe 
Countries that are more Remote from the Sun; the Vapours of 
the Air muſt ' needs be more Condenſed, ſo conſequently aug-| 
ments-the RefraQtion : ſo that the difference which Tycho Des 
fined betwixt the RefraQtion' of the Sun and Stars, ariſes from} - 
the Parallax of /the Sun, 'which he/made 3 M.' which appeats| | 
according 'to the Limitation here made; to' be but 3o 8; For he 
ſuppoſing the Sun to be lower then really it was,” by making of 
it ſo great a Parallax, which he was forced to raiſe by 'Refri] 
Rion- above the Stars that have-no' Parallax; and this'is 'the| 
reaſon that he makes the Horizontal 'RefraQtion of the Sun and 
|'Moon-to be 33 or-34 M. and'the Stars 36 M.- Hence it appears, 
| That'the'Sun by a Refrafed Ray'isfeen wholly 'above the” Hori: 
[zon, when' really its upper- Edge! doth but juſt tonch it, neither 
are the Sin, Moon, aft Stars free from. RefraQtion at 45 D. 
[.Elevation'; (as the | Corre& Obſervations of the Indefatighble 
| Mr. Flamfteed demonſtrates, from whom I received the Table 
of RefraQtions) as all or moſt! Authors ſuppoſed, being at that] ' 
| height RefraQted near a Minute, which none are free from, be- 
cauſe the RefraQtion'is not quite extinQt till it approach the Ver-| /j - 
tex. i | \ | 
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i 38D Tables... --: 5 a. 
f 'HE Obſervations I not only make uſe of, but have depen: 
d 


. fame with Tycho's, whoſe Obſervations were faulty, .by reaſon 
he wanted Glaſſes to apply to his Inſtruments, which-were not 


' - Here follows 'an Obſervation, 'by which I ſhall examine theſe” 
new Solar "Tables, made by Mr. Flatnſteed, at his Majeſty's Ob- 
{ſervatory at Greenwich. © _— wy wig Ta "I -- 
l D. H. #. ; 
| Anno 1690, March 13 © 3 51 © Centre Tranſit. the Merid. | 
; 14 o 3,14 © Centre Tranſit. the Merid. | 
Proycon 14 7 9 223 Tranſited the Meridian. | 
| | Regulus 14.9. 37 49.  Tranſited: the Meridian. 
| Regulus 15 9 33 26 Tranſited the Meridian, 


- - 
\« \ 
. v . 


= 


Difference © 4 14 | 
Which ſubſtrafted from 24-Hours, ( Day natural) leaveth the | 
Length of the Syderal Day, 23 h. 55' 46", the Pendulum Clock | 
told the ſame, :and for further Confirmation was found the ſame 


 [Meridian, on the 14th Day of March, 1690, was'3 gr '.55' 42",| 
and his Place, 4 gr. 16'' 56” Y, which how. our Tables agree}: 
to, we ſhall here examine. 7 pYr90 CIT SON 
Firſt then; From the Tables of the Sun's middle Motion, col-| 
le& the mean Motion and Anomaly, anſwering, to the Year, | 
Month, Day, Hour, Minute, and Second, (if occalion. be) which |' 
Sums added, 1s the mean Motion and Anomaly uy Sane | : 
Secondly, With the Sun's Anomaly, enter the "Table. of his, 
Proſthaphereſis, with the Sign on the Head, and the, Degree de-| 
ſcending onthe Left-hand, if the Number thereof, be” under ſox| 
Signs ; Bur if it exceed ſix Signs, enter, with the Sign at the Bot- 
| tom, and the Degree Aſcending on the Right-hang,; and in the 
| ' Bbbb FA common 
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CHA P.- BY... © 4} | 
| To calculate the true Place of the Sun from | 


—_ ow 


ded upon for the framing of theſe New Tables, are of a | 
ferent Nature from Tycho's ; and tho? I am ſure of - the Sun's || - 
Meridional Diftance from the Yertex to 4 of a Minute or x15, 
pet I truſt not. to. that, '{ince an Errour of 24", either in the |: 
Height, or. aſſum'd RefraQtion, will make a whole Minute's Er-| | 
rour'in his Place ; and therefore I make uſe of the times of the | 
Tranfits of his Centre, and ſome fixed Star near the ſame P\ral-| 
le] over the Meridian, and the Star's Return'; whereby the $ tar's || 
Right Aſcenſion being known, the Sun's is given, and.cnſe- || 
quently his Place,” without conſideration of RefraQtion, Par: llax, | 
or the Latitude of the: Place : 'The' Stars Places being noi: the|] 


found out til}-about $ Years after his Deceaſe. | | 


"> EY 


the Night following. Hence the Sun's Right Aſcenſion in-the/]i. 


= - TOON CURE” 5 C1 


I 


common Angle is the Proſthaphereſis and Logarithmic Num- 
ber thereto, oply you muſt remember totake the proportional part, 
if need require, as is ſhewed in Chap. IT. Rule IV. Hh 
' Anno 1690 March 14 Dy at o Ho. 3, 51” in the Meridian of 
Londoy, the Sun was obferved in 4* -16''56"' 7. | 
| | 


= oo it 


b— 


- > , - 
4 + * . 
. 
AF 13S 
- 


- 1Eongit. ©] Anom. © 
" I 11 
r2I o O, x | Sg. Os 


*y. PONEY TOSS FOIvERY 

-: Anno 1690 19.20 23 9]6 13 -8'11 

, "Marth 14 day:2 11: 57 8|2 11 56:56 

T Min. /3 | . "7 

SCC. 51 x ( - 

The Sun's mean Motion. {o 2 20'26 8 25 5 16 
Profthaphereſis Add. 1 x 57 18i] Logar., 


"RE TEM p14. 44. : 170): ; : 499951 
The Sin'strue place. __. IT _ 4 17 44 AT 


i. . The middle motion in theſeTables is ſtated from the beſtO ws 
vations of all Ages, wherein Obſervations were made, compared| 
with 15 preſent Age: But the Proſthaph. of the Sun, there be. || 
6 bo e. to be grounded on: from former Obſervations, I have| 
only limited from the* Accurate Obſervations of this Age, which| 


| proves the Sun's greateſt Equation to be 1gr. 57' 3o" 


Tempus datum. 


— 
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[fy "wa 4 ; CH A P. Y. 


To Calculate the trae place of the Moon, 
from theſe Tables. 


LA | 'O the time given ind the Sus ;true place as is taught 
'* F laſt om, | | 7 or }, 'S I 
2. \ Colle the mean, motion of the Moon, her Anomaly and 

nt _ Moo; cover ts Fable: I | 

. 3» With the mean,Azomayy, enter, the Table Intitled Prot 

Aer int Eli and the Equation there found end 

the Title) being added, or Subſtrated, 6 or from themean Ano-l 

maly and the. place of the Moon, giveth her true Anomaly and | 
place Equated. 4 0" FE ws TE ; | 

4. From the Equated' place of the Moon, Subftra& the Sun5| 

true place, and the refidue is thediftance of the Moon from the 

Sun, which' (in Tabuls Refletion, &c.) .pives the Logarithis of 

the Chord of Eveftion, ajidt en ing.the fame with.cheir doubls 

diſtance, a. the Reffetion which” is to be applycd to the, 

STIR. ate. 

$. To finikthe Sywdyal Anomaly Obſerve, that from the Con-|| 

junQion and- Oppoſition'of the Sun'and Moon tolhe Quadrature, | 
the] 
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IRE TIME 


' [27, Tf the RefleRtion and'EveRtion be'both of one denominarti. 
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the complement of their. diſtance to a' Quadrant, is to be added to 
the corre Ayomaly, * But from their Quadrature to ConjunQion 
or Oppoſition, the Exceſs of their diſtance above a Quadrant, is 
to:be\SubſtraQted from the'corre&t A4xomah,: and the ſum or dif- 
ference is the Synmodical Anomaly. al gt | 


"16. From tlie©Looarithmiof. the Chord: of BveRtion, Subſtract 
the Logar, of the Moon's diſtance, and'therefidue is the Ot 


mit Number, with which-enter the Tableentitled (Tabuls Eve- 


fins Lune) finding the Log.-number on the head, and the Sy-| 


godical Anonity in the firſt Column onthe Left-hand, if it be 
leſs than fix'Signs;-or on the/Right-hand'if more, and'in the com-' 
mon'Angle yow have the Eveftion with'its title. 


en, their Sum, {otherwiſe their difference) is the abſolute Seconda: | 
| 4 Equation ; which being apply'd to the' place of the Moon firſt | 
q | 


© Anno 1690, February 19th Day at 17 Hours 3 Tk Mr. Flan- 


| Tempus datum J 


[Anno 1690] 9 22.33 oo! 1 IT 20 ooſo © 8 oo 


| Middle Motion 5 $ 00 44 9/11 13 52 24| x1 27 27 45 
) Node | 


' [Motion 3 Equar] 8 2 4 15/1 15 32 30 | Anom. Equat. 


pated, gives her true” Longitude in her Orb. 
* "EXAMPLE, 


zed Obſerved the Moon's Central place to be in 2' 23' 36” 7 
ith 4* 46' 10" South Latitude, and becauſe the Obſervation 


- - T I | m 
IIA; noel, p OE 8:1 
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Febraary 19] 9 28 49 00 9 23 15 oof 2 38 00 


Ho. 19], © 9 20 oo © 9 15 16]? 
Min. 3 1:39] I 38; "75 NE BY 
Sec. 55 30 STS 2, 40 15 


Proithaph. Add 1 20 6 1 20. 6 


Sun's placeji1: 12 8 12 ' IJ 56 Reflect. Add / 


Diſtance ) 4 © | I9 56 Anom. Corr. 
Double diſtance] 5 9 52 . 6] | 19 3. 52| Diftance Add 


2d. Equation Add 24, 36]1 25 30 18] Synod. Anom. 


Moon in her Orb| 8 2 28 51 - 
i Logar. Chord. Ev. 223632 
Node Y Subſtr. [11 26 56 6|Logar. Diſtant. 362507 


RA 
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ww 
| 8) 
QA 
|] 
Oo 


Argument, Latit.|] 8 5 32 445]|Numerus Logar. 61125| 
ReduQtion Sub. | 4 49]Reflet. Add o©o* 13' 567]. 
Ecliptic place 3 | 8 2 24+ 2|Eve&. Add oO 10 40 
Latit. y South 3 47 59|2d Equat. Add o 24 36 


vas made at the Obſervatory at Gree-wich (it being 1n the ſame | 
Meridian with Lozdow) no other time need be inquired after. 


Bbb 2 The 
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The Moon's Latitate; and Redattian from ber Orb if the *' 
LOO © Edlpiidss found 8 follmeth. 
'+ With the-diſtance of the Moon from the Sun 85 19% 56! TIO 
1 enter the Table entitled (Tabula Scrap. proportionalium & Aigqua- 
riones Nodorum) where, E,find;the proporrions:\ Seruples 5B 11” 
ang the. Equation of Nowes 2 r' 39” Subſtract,” which according 
to the Tile, being Subſtrafted from the. equal Motion of the Nade 
115 27; 27 45” leaveth. the true place 115 269. 56' 6", which 
Subſtraftedfram the Moon's placein her Orb 85 2* 28' 51”, leaveth 
rhe Argumertt.of Latitude 85 5* 32! .45/', which (in-Tabals Latitas 
dinis Lune) gives the; Moon's Latitude. 4* 33''00"” , with the 
excels -£5/.28'.of whichthe proportional.,part is 14' 59", which 
added tothe: Latitude hefore found, produceth the Moon's true Las, 
titude 4347/59" South, ': ; "2 # 
' By the Argument. of Latitude is-found the ReduRtion 4' 59! 
to be Subſtraced, and therefore the true place of the Moonin 
the Ecliptic is 85 2* 24* 2", agreeing to 26'-in Longit. and x 
49'* Latitade. Bat 2.40 LO" | 
OS -: | \ 
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C-H A P*:VI. nh. 
To Calculate the Geocentric place of any of ad 


” 
$ + £Fx+ 
EWz 


Primary Planets both in Longitude, and 
_ Eatiude. 


rſt, To Gnd the Longitude of 'any of the Primary Planets, 


1 get firſt the Planet's Place from the Sun, in his Ellipfis, (as 
before direQed in the Sun), which I here call his Ecliptic place) 
[remembring_to colle&. the Ngde and Logarithm of the Planet 
lalſo. by : | 

2. Subſtraft the Nade of the Planet Firſt placing the Planet's 
Ecliptic place under the Node) from the Ecliptic place of the 
Planet, and the remainder is the Argument of Latitude. | 

3. In'the ſuperiour Planets h, 2, 6, Subſtract their Helio- 
centric, or Ecliptic.place, from the place ofthe Sun, and the Re- 
mainder ts the Azomaly of Commutation : but in the inferiour! 
Planets g 'and vy, Subtract the Sur's place from theirs, and the 
remainder is the Anomaly of Communation, 

4. To find the Parallax of the Earth's Orb, place the Log. 
of the Planet and Log. of the Sun one-under another, ſubſtraRing, 
the greater Log. from the leſs {the Radius being firft ad-j , 
ded) the remainder 'will be the Tangent of an Arch, to which 
muſt be.added 45 Degrees, and to the Co-Tangent of the - Sum, 
add the Tangent of half the Avomaty.of the Orb, 'the Sum (ſub- 
ſtratting the Radius) is the Tang.' of an Arch, which in the Su- 


: periour 


ih. AM 


ou 
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periour Planets muſt be added to the faid half Anomaly of Coam- || 
{tnutation ; but in the, Inferiaur. Planets, MbſtraQed from it, the | 
ſum or difference 1s the Planet's Elongation from the Sun, then | 
ſubſtra@ing the half Differencefrom the half Anomaly af Commutra- | 
tion, or Orb,. the difference js the Parallax of cthe Earrh'sOrb:. 
53 It the Azapady. of Commutation be leſs than fixiSigris, ; they — 
ParaVax ofthe Or: is to be added to theHeliocentric Longitude| . | 
or Ecliptic place of h, #, 8, buting and + it is to beadded to the | 


place of the Sun : But ifthe Commutation be-more then fix Signs, | | 
the Parallax of the Orb:is tabe ſubſtratted' from the Ecliptic | 
place of h, #, 8, and in $*and y Subſtratted*from the Sur's | 
place, and the Sum or'diffetente's the true Geocentric Longitude 

of the Planet. ; 


for the Latiogep. » bo 

- Firſt-with the Argutnent of Latitude, take out the Orb of}, 
the-Phanet from-the Plane of the Ecliptic, in its reſpeQive'Table, | 
then to that number affix its' Co-Tang, to' which ſet: down the| 
Arith. Comp. of the Sine of Elongation, 'and alfo the'Sine: of the| 
|.4zomaly of Commutation : Theſe three numbers added into one | 
 [fum (SabſtraQting the Radius)'is the Co-Tang, of the Lat. of the; 
qFlanet, TS 2 | 
boY/Þo 9 * BG MPLE yt: 
Of % both in Longitude and Latitude. 


py 


L Þ ; . 


; ; 
bf Fo 
| 

[2 


Anno 1690. May 11 Day, at 20 Hours 13 Min. P, M. Mc. |. 
Joh Flamſteed Obſerveq y in 2%--29'--6"' T with 1*--g'=-30" ; 
Longit: T a7 
O 


z 
Lat. 
| Tempus datum | wor nr met 


—__— 


P 
a as 


Anno, 1690jr1 13 1 oo 5. '3 12-00 ij 
+ May 1x Day] 10 54 oo| 10 54 oofi1 22 24 22JEcl.P.|| 
Ho. 20 4 9 . 4 9g 8 15 9 22[A.Latf | 


CES 3 I1:69698. Logar.: 4 || 


MeanMotion [11 23 59 12] 5 14 1o 121500624. Logar. & | 
Profthaph.Sub. | 1 34 50 TY) POR rmwng wn ama | 

a, - JTang. 930926Fr1*-31'-ro" Ad.q5? 
Eclipt. place # [11 22 24 24Co-T.g82046155-- 31--T10 Sum 
Sun's place |2 x 29 44{Tang. 98378613 4-- 32--41 A.: Orb. 


Ir cs ee es, 


COPIER”, 
v 


Anomal Com.,.|2 9g- 5 22[Tang. 9658 32]24--28--51 5 Diff. || 


|{Par. Orb. Add IO 3 50 | n 
Elongat. 4 4@[59-- 1--32 Elongat. 
Longitude 37” a os: 19 Parallax. Add[\1o----3--50P. E.Orb. 


2 | 


+ 


3 Pay | 


UMI 


"Friennia Srellarum, 


Fu the Latitude of %. 


Elongation F-4© 


Anomaly of Commutation 69 5 


Inclination Eclipric. - 
Latitude x S0: Aſcend. 


59 I 32-—A. C:---006680 


22--=—9,-—=-09704 1 


I T9 - I0----, f,----116376 
L'12. | 40---6,"'t, =1167486 


\ Differ: in Longit. o' 54" 
Differ. 1n Latit. '/3.2 2O 


EXAMPLE II. 


Anno 1 ow. Ofober 28th T 


Parzs, Ob 
wards the North- Ea#t 
their Ceaters Obſery 


In y. 


y at 7 Ho. 58' Mani, Ga endasat 
rved (by .a Teleſc rofl g in the Sun's Diſc, being to- 


the Sun's Body and the diftance.of 


4' 15”. The time 


ridian of London, is. 7 Ho. 5o' Mane. 


Euced 6 the Ni | 


"1 t. 
Tempurda Fa I 4 


og 


KS * 


O '< 


Anomal. | Node 5 T7) 
i il. 


Anno 3 8 22 FI 


Ottob. 27 gow 4 27 43 
19 Ho. 5 3 22 


O II 54 © 
Red bþ ogy 


3 22 55] 


1 13 18 oc[Nodeſf 
x 14 39 12JEcLPI 
1.21 12JA.Latj) 


MeanMotion 9 23 56 
Proſthaph.Sub. 9 17 


5] 5 12 58 55 


| 449190 Logar, y 


1499511L.0 R.Ad 


Eclipt. place 5 | 4 39 
Sun's place | 7 14 40 


Tan. 1050321 


Tan. 971783 


Oo 


72'-34'-24" Ad.45 


27== 34--24 Sum 


[Parallax Add 


Anomal. Com.| 5 29 7:3 


Tan. 636454 


| S{EZHWY FI?FY 


Elongation © 


Tang -608237]0-—0--24 Subftr, 


0----0--48 Co, Orb. | 


---=0--24 Parallax 


For t 


Elongation V a© 

Comp. Anom. Orb. 
' Inclination 

Latitude & North 


he Latitude of +. 


* o' 24"--A.C. 392538 


g 30-----,t. 1255854 


O 

© IT 36-----S, 666269 
O 

0 


2 34-===—== 1314661 


Agreeing to the Obſervation of | Gaſſendus. 
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CHAP. VII 


poſition of the Sun and Moon. 


Irſt find out- (by the Epa&t) the Day of the New or full 

1 Moon for the Year and Month: propoſed. _ | 
II, At the Noogſide of the day thus found, compute the true 
places of the Sun.and Moon, (as is taught in the 4th and 5th 
Chapter): and dipide their diſtance fron. Conjunttion or Oppoliti- 
on, by the true Hourly Motion of the Moon from the Sun, | and 
the. . Quotient Add or Subſtratt (according as: you find the 
Moen wantigg 'ar paſt & or &) and you: ſhall have the time of 
the 5 or & near the truth. At this time thus corre&ed,Calculare the 
brug. places of rhe:Stun and Moog ;; and 1f they agree you have the 
equal time of theConjunRtion or Oppoſition in reſpect of the Moon's 
{Orb, but if there be ſome difference, divide the ſame again by the 
{true Hourly Motior--of the I 4 ©, as before, and ſo proceed till 
you find a concugrence; | 


Months from March, which is 11 Incluſive, and the ſum is 33, 
from which taking 3q the remainder 1s H ich ſubſtrat from 
3o and there remains 27 for the day of the New Moon in De- 
cember, to which add the half Syzygia 14 Days 18 Ho. 22', and 

the 


the Sun.and: Moon, finding/theSuring” 5 49", andthe Mo 
in 4*19\,,38* 9, their diltance from # of 13( 58", which i 
_ t e J © - > 


Q- 


ime I compute their, places, findmg their diftancetrom &,2* 58" 


which I again divide by the Hourly Motion I 4 ©, and the Quo- 
tient is 5' 25” to be SubſtraQted (becauſe,the Moon's place is yet 


remains 1.1 Days 16 Ho. 1' 13 to which time-1 "5p FA ute 
the places of the Lumynaries, &pding\ their , ce kom 3 
which divide as before, and theWuotienr is x6/:$0, be9u ſirg ed 
from 11 Days 16 H. 1' 13” and the Remainder is 114 6% o' 57", 
which is the middle time of the true & reſpeting the Moon's 
Orb, at>which time the Sun is 1n * 29 59' 40”, and the Moon 


To find the time of the true Conjunfion or Op- 


greater than the Sun's) trom 1x Days 16 Ho. 6' 38", and there| 


in 5 2 [+ j o”, 
"3 III. For 


FRET - —— 442% AW GAS» + OS a 
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Scientia Stellarum. 


ITI. For this time I find out the Anomaly of the Moon's La-| 
titude, and thereby the ReduQtion, which divide by the Hourly 
Motion, and the Quotient (contrary to the Title of ReduQtion 


apply to the time before found, ſo have you the true & in refj 
of the Ecliptie. 


EXAMPLE. 


bt 


True place of the Moon = ; 2 40 
North Node Subſtratt I 0 


CC 


Argument of Latitude | I 50 
Redu&Qion Subſtraa 22 
Time of ReduQion Add . 40 
True & reſpecting the Ecliptic. 114 166 x 37 


IV. To the time here given apply the Equation to make it 
apparent. LING | 


| D. HH. '.” 
Time given 13-46 3: 37 
Aquation of time SubſtraQt 9 14 


Apparent time of the true & Iz 15 52 23 


CH AP. VIIL 


To Calculate the Eclipſe of the Moon. 


Irſt to know when the Moon will be Eclipſed, and when not; 

Therefore obſerve at the true & .: If the true motion of Lati- 

tude be within 12 ees backward or forward of 6 or 12 Signs, 
there is a poſſibility of an Eclipſe, otherways nor. 

Otherways, if at the time of (the true &, the Moon's Latitude 

be lefs than the ſum of the Semidiameters of the Moon and Earth's 

Shadow, there muſt be an Eclipſe, elſe not. 


EXAMPLE. T. 


At the time of the true & in January 1693, the true Motion 
of Latitude is only 1* 3o' 56 qÞove 6 Signs, which ſhews the 
neceſſity of an Eclipſe. | 


EX AM. 


—— 


<2 lv + ONE 6 Wd, ID SW is. 16.06 4.4 
a. FT} % 


Screntia Stelarium. 17. 


EXAMPLE T 


At the tume of the true &, the ſum of the Semidiameters is 58' 
11”, and the Latitude of the Moon 7' 52"; thus becauſe thef 
Moon's Latitude is leſs than the faid ſum, it ſhews there will 
|be an Eclipſe. | ' 
IT. At the time of the true & (with,the mean Azomahs of the 
Sun and Moon) enter the Table entitled (Tabala Horarioram 
© | Motum Semid. &c.) and under the Titles Semid. © Semid, Y, 

Hor. Mot. &c. You have their apparent Semidiameters, Parallax 
| of the J, &c. Then from the ſum of their Horizontal Parallaxes 
(the Sun's Parallax in the Horizon being ever 3o'') Subſtra& the] 
| Sun's Semidiameter, and the reſidue'is the apparent Semidiameter 
of the Earth's Shadow, in reſpe& of the Moon's Tranſit. 


EXAMPLE. 


Sum of the Horizontal Parallaxes © and Z 58' 34” | 
Semidiameter of the Sun Sub. 16 29 7 
Apparent Semidiameter Earth's Shadow 42 | 4 þ 


| TII. Add together the Semidiameters of I and Earth's Shadow : 
and from their ſum, Subſtra&t the Moon'sLatitude ; theRemainder 
is the parts deficient. FEA | 


EAaAMPFP LE: 


Semidiameter of the Moon 16' 6" 
Semidiameter of the Shadow 42-18 

. *. Fheir Sum 58 11 
Latitude I, SubſtraCt 4. TLI$2 
Parts or Scruples deficient | "33-29 


IV. You may ſpeedily convert the Scruples deficient into Di 

gits thus: From the Logiſt. Logarithmof the Scruples deficient, 

Sub. the Logiſtical Log. of the double of the Moon's. Diameter, 

the remainder is the Logiſt. Log. 'of the Digits Eclipſed. i: ;:; 
EXAMPLE. | 

Scruples deficient oO '5o 19\--[[---992356 1 
Double ys Diameter _x 4 24---—-LL-1003073 

| Digits Eclipſed »I9 45 Io------LL--989263 _ 

| | Tat 


Ccec Here | 
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I'O: Screntza Stellarum. | 


[| =m_— EST 54 4. "TRIM | 
Here is to be Noted that Lunar Eclipſes are of three torts 


| 


| 


Ht 


Diameter. 


hody.of the Moon. 


gives the Beginning and End of the Eclip 


1. Partial, when the Scruptes Deficient areleſs than the Moon's 


. 2. Total without Continugnce, when they; are equal. 
3. Total with Continyance, When the FRG . © TRINE 
greater than the Moon's Djaryeter, and.in 'thele, HE is Ecli- 
pſed are more than 12, which ſhews how far the Ecliple is@ver the 
V. Take the Logaricthms of the ſum and differencg;of the Se. | 
midiameters and Latitude of the Moon, and the half Sum of the 
two Logarithms. ſhall be the Logarithm of the Scruples of Inci- 
dence.or half.duration. on P: - oy 


EXAMPLE 


Sum of the Semidiameter in Seconds 3491 ; 
Latitude of the Moon 1n Seconds 472 
nn 
Su 396 +59802 
Difference of Jorg | Joke 


LE ESO) 


Sum © 9,097788 
_Scruples gf Incidence 3459" or 57' 39" 2 Sum . , 3.53894 


' VI. As the truc hourly Motion of the Y D, to 3 Hawr orbo'; 
ſo the Scruples of Incidence, to the time of Incidence, 'which ſub- 
ſtrated from, and added to the. tinge of = greateſt Obſcuration,| 

E. 


EX4MP LE: 


LL-of 57' 39” Rad. Add 1998265 
*-LL--of 32 42 973 Qo 
LL--of -x ho. 52' 40" 1024625 


Or dividing the Scruples of Incidence by the Hourly Motion, 


"* 


- F iii: jt 4 ; : 

With the Moon's true Laticude at the time of the true &, en- 
ter the Tableentitled (Diſta#ia Vere I &. '& '« Maxima Otſerva- 
rione) and the diſtance there found, divide by the hourly Mo- 
tion Y.4 ©; the Quotient heiggiapply'd to the apparent time of 
the true &, gives the time of the greateſt Obſcuration or mid- 


dle of rhe Eclipſe 


i. - 


£ 
s 


1 


| difference of the Semidiameters inſtead of-the Sum, and then work 


as before. 

| Hence the continuence of Total Darkneſs is found to be 48 52" 
| H | 87: 64 
The Beginning of the Eclipſe 13 58 16 

The Beginning of Total Darkneſs 75 26 30 | 
Hence 2 The Total Obſcuration or Middle 15 5o 56 
The End of Total Darkneſs _ 16 I5 22 
The End, or full recovery of Light 77 43. 36 


| by which you may find the true Latitude as before was taught. 


_ MT, 25 WIE ENT OY —_— a” ths. A > 
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EF - "= 
| EXAMPLE, 


| TheLatitude ofthe Moon 7' 52", givesinthe Tableq 7”, which 
divided by the hourly Motion, produceth 1' 27".in time, to be 


{Subftracted. 
ik of ihe true # refpeſting the Reliptie|' ag hdd 
Apparent time of the true & reſpecting the Ecliptic 1 2 2 
Fiberval SubſtraQt . f - 
| Middle of the Eclipſe, or greateſt Obſcuration IS: 50 56 
Time of Incidence Sub. and Add yt I $2 40 
Beginning of the Eclipſe Iz 58 26 
The End of the Eclipſe 17 43 36 
Total Duration. 3 45 20 


VIII. To know the continuence of total Darkneſs, take the 


of the Eclipſe: Add the Motion of the Sun, agreeing to the time 
of Incidence to the Scruples of Incidence, the: ſum whereof Sub- 


ſtrated from the Argument of Latitude, at the beginning of the 


Eclipſe, gives the Argument of the Latitude at the end thereof, 


IX. To find the Latitude of the Moon in the beginning and end | 


ks ; ARES > Wo 
S # * 


Screntia Stelkarum. 


EXAMPLE. 


Motion of © agreeing to the time of Incidence 
[Scruples of Incidence: | 


| Sum 
Argument of y+5 Latitudeat the Middle 


Argument of Latitude at Beginning 
Argument'of Latitude at End 


f Latitude I atthe Beginning So. Aſc. 
Hence 3 Triage Y at the End So. Aſc, 


CHAP. IX. 
To Calculate the Eclipſe of the Sun. 


—Urſt find out the true o as was pvghnthe Moon's Eclipſe, 
at which time add the Sum of the Semidiameters of the Sun 
and Moan, to the difference of their 'Horizontal Parallaxes, and 


if the Sum thereof exceed the true Latiwude of the, Moon, at that! 


Inſtant, it ſhews the Sun will be Eclipſed in ſome part of the 
Earth, otherways not. ' 


$ FO 


. Anno +1694- | 
- Fe 3 - F- F IT Tf. | Ti*;({t;; il. ft 
5: BW Fic. &; oh: PLL O12 S113 9 
Sum of Semidiameters of © and Y is 
Differ. Horizontal Parallaxes © and J Add 


_: 7 
True Latitude of the I at that time, 


Hence the Sum of the Semidiameters added to the Difference 


of their Horizontal Parallaxes, exceeds the true Latitude of thel 


Moan ; whych ſhews the geceffiry &f an Eclipſe, 


I.. If at the time of the Viſible « the apparent Latitude of 
the Moon, ſhall be lefs than the Sum of the two Semidiameters, 
the Sun will ſuffer an Eclipſe in that Place, elſe not. 
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EXAMPLE. 


At the before mentioned ' Time, the 


| 0 » MH 
Sum of the Semidiameters is o 3O,. 55 
Viſible Latitude is 0:24. $5. 


Which proves the Sun's Eclipſe in theſe parts of the World. 


This being' known proceed to the Calculation after this] ; 
manner. j48 3 
].. Find out the Midheaven, its Altitude, and Meridian An- 
gle as followeth. | 2-4. 
8) D OR 
4d. -&;- * 
The true time of the & 1694, Jure i2 3 54 Þ 
the true place of. the Sun S 7:: 26| fi 
Excentric place of the Moon S 2x. 26 17 
Mean Anomely of the Sun IT 23 54 "44. 
| Mean Anomaly :of the Moon 1” Sx-V DS 
Argument of the Moon's Latitude s 27-. 18 && 
| True Latitude of the Moon North 14 © 
Hourly Motion of the Sun | EAT 
Hourly Motwn of the Moon ET! 
Hourly Motion 2 © 27 0 
Reduction Add 3 
| Fime of ReduQtion Subſtratt 1 ''23 l 
 -JFhetrne Echipric Conjunftion June 12 3 55-54 
Aquation of time Subftratt oo _ 1 
| Apparent time of the true # YJaxe ;. 12. 3 55, 25 {| 
| "Horizontal Patdllax I 2 © Wh 45s 52 ..40. '/ | 


IF. Find dit the Midhedyen, its Altiryde, and the Meridian} + 
Anple, at the Appat nt tire of the true » I694,, Jane, 12th 
Day'z Ho. 55 25% 


EXAMPEHEE | 


S. &% 
| The Sun's place is > MBit | 
; . -— Time in Degrees | | Y5ee SS Yirrrinl t, 
4. Sun's Right Afcenſion \ ans AY 134 Ac | 
"?1R. A. of the Medium Cali. : "n60-:20 | 
=... C. in the Ecliptic bn 2B 1 23[[5711;"Þ 
> Metidian Angle © 69: 40 | | 
Declination of M. C. I2 E North. 
./ Altitude Equator at Londor 38 2 | 
| Altitude of the M. C. | 50 3o 
III. Add 


—————— 
= 


ay WW + Re + 


. _- _ 


' Scientia Stellarum. 


TIL Add the Sine of the Meridian Angle to the Co-ſine of the 
Altitude of the M. C. the Sum 15 the Co-ſine of the Altitude of 
'Ithe Nonageſſime Degree. en 


EXAMPLE, 


O [ 


The Meridian Angle 69 40=5--9.97205 
Altitude of M. C. + 50. 33=-c5-9.80305 
Altitude of Nonave. gr. 53 26--65-9.,77510 


IV. Add the Co-fine of the Meridian Angle, to the Co- 
tangent of the Altitude of the Medinm Czl:; the ſum is the Tang. 
ent of the diſtance of the Nonageſſime Degree from the Medium 
Czli, which add to the M. C. from Capricory to Cancer, and 
Subſtratt from Cancer to Capricorn, and you have the Nonageſſime 
Degree. 


EXAMPLE. 


The dildion Angle 40--c5--9.54093 
Altitude of the M. C. 33----9.91533 
Diſt. M. C. from Nonage/. gr. 57--+=-9.45626 


O 


O 4 


The Midheaven "a8 
Diſtance Subſtract 5 


Nonageſ. gr. viz. 12 26' & I2 
The Sands place I 


—_— 


Diſt. 4 @, from Nonegeſ. gr. tothe Weſt 1 10 5g. 43 


V. Add together the Logiſtical Logarithm of the Horizontal 
Parallax of the Moon from the Sun, the Sine of the Altitude of 


the Nonageſſome Degree, and the Sine of the diſtance of the Sun 
from the Nonageſſime m_— ; the Sum, Subſtrafting the double! 
| Radius, 1s the Logiſtical Logar. of the Parallax in Loogitude. 


EXAMPLE. 


PN FSW i 

Horizontal Parallax I « © 'E- 40-LL-9.94338 
Altitude Nonage. gr. 53 26  0o—S----9.904 

: Dift. © a Nonage/. gr. #,..40 43--9----9.81689 


Parallax of Longitude tos ” 45--LL-9.66507 


\ Here 


_—_— 


erentta'iStellarum. 


23 


—C | C—_— Ln 

1 _ Here Note, That if the Sun's place be leſs than the Nonageſime, 
{the Layminarie appears'more Weſt than the truth, but if his'place 
be greater, then the Luminarie ſeems more Eft, according to the 
[quantaty of the Parallax of Latitude, © 
| VT, Add the Logiſtical Logarithm of the Horizontal Parallax 
of > 4:©, to the Co-fine of the Altitude. of the Nonngeffime De- 
gion thE Sum is the Logiſtical Logaritho of the Parallax of La- 


EXAMPLE... 


( l4 | 


"FA © H 
Horizontal Parallax I «a ©  -52 go--LI---994 >$ 
Altitude Nonage/. gr. $3. 6 001977507 
Parallax of Latizude * ; 31, 22-LL-rrg.71845 


In-the next place we ſhall ſhew how to had the viſible Hour- 
Jy Motion of the Mqon from the Sun, to which end I ſhall deli- 
_ VII. If the Echpſe happen in the Oriental Quadragg. of the 
|Signifier, and the Parallax of Longitude decreaſe, Subſtrag the 
difference of the Parallax of Longirude in one hour'(or any other 
time) from the true Motion of. the Moon from the Sun, 'but if 


. » F 


' the Moon from the Sun, and you ſhall have the viſible Motion: 
of the-Maon from the Sun. mpbionl to e2lgn) | 

Note, That whenſoever the Sun's place grams than the No-: 

[»epeſſime Degree, the Ecliple happens in Onental Quadrant, 

bur if Jeſs, an:the Occidental, | ) 463 Dia 

As an:dur Example the Sun is in x* 26' 17”. 5, and the Noxz- 

geſſime Degree 12* 26", therefore the Sun is in the Occidental 


Quadrant diſtant as before 40? 59/43". 


” 


H i $1 
To x hour following the true «, wiz; Wont 0 NR 
Fallax of Longit.accviding to the former dofttine'* © 38," "7 
Tree hourly Macon @ 2. 3 27 29 
| Difference Parallax Longitude 'Subſfr.. 7.20 
4 c 190" « o © $10; MY COMING Lig 
Viſible hourly Motion © 2 DG CONE 
By which dividing the ParaHax of Longitudggy” UN DD, 
at the time of the true c, giveth the Inerval 02.2 IO 
of the true and viſible & to beadded = 


Hence the viſible &\ is June 12 day at " "15 F&\* ab | 


il 


ow 4 
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At which time the Parallax of Longir. is 
Diſtance of the Sun and Moon at that time 
Parallax of Latitude South 

True Latitude y No. Deſcending 

Viſible Latitude of the Moon South 
Semidiameter of the Sun . 
Semidiameter of rhe Moon 

Sum of the Semidiameters 

From which taking the viſible Latitude 
leaveth the Scruples deficient. F 
Which converted into Digits as (in the 

| Moon's Eclipſe, by uſing the Double of {+ 2.20 
the Sun's Diameter) makes 


X. For the Scruples of Incidence, Subſtra&t the L 
gar. of the ſum of the Semidiameters of rhe Sun and Moon, from} 
| the Logiſtical Logarithm of the' Viſible Latitude of the Mi 

from the Sun, the Remainder ſeek in the Table of Sines, and tw 
its Co-ſine Add the Logiſtical Logarithm of the Sum of the S- 
midiameters; the ſum ſhall be the Logiſtical Logar. of the Scru. 
ples of Incidence. | 


PF 
UP Mt 


EXAMPLE. A. 
[| "i 


Viſible Latitude I 2 © 24 13--LL-9.60596 
Sum of the Semidiameters 30 $5-LL--9.71204 


; —9.893 92. 
6 $2-=-9.793 54 


Sum of the Semidiameters 30 55-LL-9.71204 


Scruples of Incidence 8 19--LL-9.56558 


XI. To 1 hour before: the, viſible &, vis. 4% 4' 21 we 

ſhall find (according to the former DoQtrine) the Parallax of Lons| - 

itude is 28' 21”, ſo that the hourly difference of the Parallax of} _ 

ngicude is 3' 5, which Subſtrated from the hourly Motion 3 

4 © 27' 29", leaveth the viſible hourly Motion ' 24' 24", by 

{| which dividirig the Scruples of Incidence 19' 13”, it gives the 
time of Incidence 47' 15". 

Again, to x hour after the viſible &, 2iz. 64 4' 21', thePa- 
rallax of Longitude is 3 2' 1 5” fo that the hourly difference of 
Parallax is 0 53”, ,which SubſtraCt from the true hourly Mo- 
tion 27' 29", and it leaves 26' 36'', for the viſible hourly Motir 
on, by which dividing the Scruples of Incidence 19' 13'', produ- 
ceth the time of Repletion 43' 20'' ; heace the duration of the 
Eclipſe is-1* 3o' 35". £0 TR | 


| 


* 4 


| Sit To the Table of the difference of the & or & from the, 
{ Mid-Eclipſe or greateſt .Obſcuration, the viſible Latitude at the 


/ Ithe viſible houtly Motion, following the viſible &, giveth the In- 


ſisat 4 59' 35" P. Me | 


| End of this Solar Eclipſe. Firſt, for the Beginning, add to the 


{the true Motion of Latitude at the Beginning, by which find the 


l by..theſe (obſerving the former direQions). is had the viſible La- 


Motion of the © to the time of Incidence 1) &.£4552 
| Sum SubſtraQt 21 8 
Motion of Latitude at the viſible & © 5 27 54 |. 20 
Motion of Latitude at the Beginning 6. 27 33 | 88 
| Moon's true Latitude North Sub. 12 49 
[Parallax of Latitude 32 43 
/IvViſible Latitude at the Beginning South Ig. 24 


— 
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| rime of the viſible & , giveth tlie Interval 2' 7, which divide by 


terval 4' 46" to be Subſtracted; ſo that the greateſt Obſcuration 


_ Hence, | 
fl | . (O15 TRIO 
The Beginning at London'is it 4 12 20 
The Middle or greateſt Obſcuration 4. $9. 3 
The Viſible Conjun&ion s. --.4 #36 P. M. 
The Endof the Eclipſe «421.08 


XL. To find the viſible Latitude of  -at the Beginning and 


Minutes of Incidence, the Motion of the Sun agreeing to rhe time 
of Incidence, and the Sum ſubſtraQ from the true Motion of La- 
titude at the true time of the viſible Conjunction; ſo have you 


true Latitude, and at the ſame time find the Parallax of Latitude; 


titude. 
NT ND OERESNELY 
I OO 5d 


The Scruples of Incidence | 19 - 13 ; 


XIV. For the end, add to the Minutes of Incidence the. Motion 
of the Sun agreeing to the time of Repletion, and the Sum add to; 
the true Motion of Latitude at the time of the viſible :s, ſo have 
you the true motion of Latitude at the end, by which proceed, 
as before, to find the-viſible Latitude.  - $25: 


| 
| 


—_ — 
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_ 


| The Scruptes of Incidence 


EXAMPLE: 


I9 1 
| Motionof © to the time of Repletion ; F. 
Sum Add 20 59 
Motion of Latitude at the Viſible & 5 27 54 20 
Motion of Latitude at the End 5 28 15 19 

oon's true Latitude North Sub, 9 -9f 

Parallax of Latitude © J7 11 
Viſible Latitude South "WS 


CHAP. X. 
T'o Delineate the Eclipfes of the Sun and Moon.| 


T. OR the Moon, draw the lines A C and BD to interſe& 
one another at Right Angles in E, which point of In- 
terſeCtion is the Plane of the Ecliptic, where the Eclipſe happens: 
upon which, as a Centre, draw the Peripherie A B CD, of the 
uantity of the ſum of the Semidiameters of the Moon and Earth's 
hadow (which may be done by a Scale of equal Parts) alſo to 


B 


l 


' |the quantity of the Semidiameter of the Earth's Shadow, draw 


upon the ſame Centre another Pe then becauſe the Moon's 
Eclipſe begins on the Eaſt part of her Body, you muſt —__ 


% Pl 


— _— —————— - _— CASH | 


—_— 
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in the Arch BC D, whieh herejrepycſengsthe Weſt part, which 
{may thus be done. ' Frofn E uþon the link D; prick off the La- 


which draw a Pajallell: eiÞ AC, (85 Ge, Far. the, End of the 
4 


Eclipſe proceed in ke manner on the others{ide, and ſet off the 


between F and H, which reſpe&s the' way of the Moon during 
the Eclipſe-, Then draw the.five equal Gircles, baving, for the Ra-- 


dius the Semidiameter 'of the Moog.-, I:hen F'1l 
'che Moon at the beginning, of the Eclij fe, 1, her place whey, ſhe 
| begins to be” Torally. darkned, 'K her:place at the Middle, MV: her 


her place wheh;ſhe- begiis' to” recover; her lighe; and H the end 
of he Etliple. , - ml 4 . %s ” ; Py 3 Papi 9 a7 Ph MY 
ts pe EXZMFL Xx 
. ? - Ca 
Sum of the Semidiameters EB 58 17 
Semidiameter of the Shadow 'E R:\ _, 42: 5 : 
Initial Latitude of the. Moon EG , i, 21 22. ' 
Final Latitude of the Moon EI I3+,,:20 : 
Semidiameter of the Moon R B 16 © 


8; 
F 
j 


Aaynſs 
% 4 - \ 


JJ B 
Ld % 


ter of the Shadow of the Earth, you uſe the Semidiameter of the 


from the aforegoing Eclipſe, by way of 
{ EXAMPLE. 


i [1 

Sum of the Semidiameters EB 30 55. 
Semidiameter of the Sun EM 16. - 8 
Initial viſible Latitude EG 19 24 South 
Final viſible Latitude EI 2 2 


Wet ſide of your Plane Note down the Latitude of the Moon, 


titude at the beginning towards D, which terminates at G, 1:om 


Sun, and the viſible Latitude inſtead of the true: ſee what follows | 


Latitude from E to I, whale Parallal faint H, then draw {line |: 


Theyys the plateof| 


\f 17. For the Eclipſe of the Suh, whith differs in nothing at all | 
from this of the Moon,.. but only that inſtead of the Semidiame- | 


Semidiameter of.the Moon M B I4 $4 


z 
i 
MI 
» 
* 
: 
* 


$4 4 ob 


<4 ExS4S 
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CHAP. XL 
| To find the place of: the Fixed SFr for 


o_ time £2ven. 


firſt, point of Y) to which bop the diftance of. he St Star, whoſe 
Longitude. is FL. ht : of ' diſtance of the ſaid Star is found by 
hb rating the place 0 f the firſt * in' the Catalogue, from the 


tar required 
EXAMPLE. 


following manner. fi 
1 "den 


Epocha 1681 |. 28 44 00 
Years add 19 i; 13, 59 


” EIFS Y 


Place it * Y oe iſt I'700 28 59 
Add Diſt. Cor $ fromthe aſt* 4, 3 26 4o ” 


Place of Cor & January 1{k. 1700 | q 25 


Tir, gather the Receſon PO the Equi otial (which 5s Canal 
3 Bs ger the Receſs rſt Star int the Catalogu e "56 7 


v1mq of the < propoed Star-there found ; the ſum is the place of the| 


= Jefire to know the place of Cor Leonis the of rſt January L700, | 
|to- which end I gather the: Receſſion of the EquinoRial after this 


| 


= —_—_ —_ NIE PESIEIES 
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[A CATALOGUE of ſome of the moſt Eminent 
|  Gitjes, and.'T'owns. in. the, World, with their Lati- 


tude, (and difference ;of Merxidians from. London. . 
|  . Names of 'the Cities. oxen begs 
LAlberdeen in Scotland 0 7.\.S|.58, 
[Alexandria in Egypt 2.29; iA| 3Ay 
Amſterdam in TY land o:. 20+ A $2... 
Antwerp in Brahant g._...1) ASIA 
Aratta in Syria 3 20, Aj36.. 
Athens in Greece T $4 
Bzbylon in Chaldea 3 ' A@ind 
Beaford in England O 2.i...5þ5, 
Berwick in England O  __ 
{Bethlem in Judes 2 48... A]. 
Bononia in Italy. o . .45.. &|4 
Briſtol ut England 0...2*::6 
Calis in France o 1o:iAlS 
Calecyt in E. India Ss... 60:1 
C ambridge in Englaxd O 3:- 
Canterbury in England O 4.iA 
Caſſells in Heſſia = YO 
Campoſtella in Spain oO *..\365 --.& 
Conimbria in i <> i Oo +33... 9| 40; 
Coventry 1n Exglan oe: ::--GzM 
Derby in England © i :g 
Dantzick in Pruſſia : 067 
Dablin in Ireland [- SE - 
Edenburgh in Scotland ET os 

[Frankford upon Meene o -35-::.4 
Fruenburg 1n Pruſſia x .28 A[54 
IGloceſter 1n _ O 9 9S|H1 
Ghent 1n Flanaers o- 18... A |; 
Haphnia in Denmark © - . $2. A | 3s 
Huntingdon in England O I 9S| 52 
Hieruſalen 3 2 Al 32 
Kypockfergus in Ireland o 29 ' S| 54 
Leyden in Holland o 21 A| 52 
Lisbon in Portugal o .34.. S|3$. 
[Letceſter in Erpglaxd O- ac | $8 
Lincoln in England 0 Z.. 9.83; 
LONDON. Gs) S\ .- [$4 
Midalebarg in Zgland o 18 Apgr 

s) 9. 9140 


[Madrid in Spain 
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TA CATALOGUE bf ſome of the” moſt Eminent 
| Citie#ind Towns in'the'World">yith their Fati-| 
| 'tride,)and'diffctence of Meridians'from'Loithn, | 


"7 EB 3-1 a; 
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———— — ——— 


———— 
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© . Names of the Cities. 
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Dil Merid: 
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J 
ren wr 


Naples in Italy | 
Northampton in England 
Norwich '\n Empland © | 
Nortinberg 1n Germany 
N ottiigham in 'Exglana. 
Offend -1n Flandet's 
Oxford 1n 'Enoland 
Faric in Sedes Authoris 


tes ow af 
_ - * 
ellfs ES. at 
Cow awe: Q-- 
| WW CY 
G- þ L _ My 
- +4 F " PI 
py 


s 47 646 > ERS cen 24 1 erty 7 


py 2 %* 
jy a © Pay Wow | 7 
pee'®7 - 


o>unB>BuB>B>>Bu>Bubu>btu>u>nu>>un>>uaubtuo>u>>u> 


.” / bat 


of * o 
09-tL A,-OÞ> 
" «i * op - 
- A - 
CY ” > ” 
” I. * 
. 


Tome « 


aris'in France' 
Prague 1n Bohemia 
Pembroke in England 
Peterborough in” England 
Quinſai in China 
Ratisbone 1n Bavaria 
Richmond in England 
Rochel in Aquitain 
Rome 1 Italy 
' [Rotterdam 1n Holland 
Sarum in England 
Sardis 1n Lydia 

(mens 5 in Spaty 
' [Salisburgh in Bavaria 
Stafford in Excland 
Spires 1n Germany 
Stockholm in Sweden 
Stamford in England 
+ ome” 

oledo 1n Spain 
Tubinga in Sweden 
alentia in Spain 
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A' TABLE of the SUN's Mean Motion: 


Years Longit. ©. . Anomal 9. | | Longit. © Anomal. ©. 
Le nmr —|Years. | —_ 5 
aff. __ 0. 8 of 7 TH 
- ig 7-59 57/6 20 39 48 "3112 29 45 49122 29 44 38 
roi] 9 8 44 50 6 28 41 58 2111 29 31 2011 29 29 16 
201] 9 9 29 42| 6 27 44 8 3117 29 16 5g}1T 29 13 54 
* 3or| 9 10/14 35] 6 26 46 18/]B 4-0 © 1 48r 29 57-418 
4or] 9 10 59 28| 6 25 48 28|| * 5[11 29 47 28111 29 42. 20 
For 9 17 44 20| 6 24 50 37 [12 29 33 7]"1 29 26 58 
601] 9 12 29 13 6 23 52 47 71517 29 18 47|i1 29 11 35 
pou] 9 131241 6 6 22 54 57118 $9 0 3 35/1 29 55 22 
or| 9: 13.58 58] 6 21 57 7 g[*2 29 49 15x12 29 40 1 
| gor] 9 14/43 51] 6 20 59 x7| Toffz 29 34 55/11. 29 24 39 
| Ttoox| 9 15:28 44| 6 20 x 27|| . Tx] 29 20 35s. 29 9 17] 
xx01] 9 36 £3 37] 6 19 3 37Þ 1212 © 5 23] 29 53 3 
*x20x| 9 16 58 29] 6 18 5 47] 23]** 29 51" 3]12 29 37 43 
1301] 9 7 43 22] 6 17. 7 57 14|i11 29 36 43|i1, 29 22 '20 
140i] 9 18 28 15] 6 16 10 7 r5|1z 29 22 '23|18 29 6 58 
|] 150i] 9 19 13 #7| 6 I5 I2 10 1610 © 7 x1]r5. 29 50 45 
1602] 9 19 58 of 6 14 14 26 17Þ11 29 52 5111 29 35 23 
1701] 9 20 42 53] 6 13 16 36 1d]x1 29-38 31111 29 20 2 
1801] 9 21 27 45] 6 12 18 46]| 19]. 29 Fo ba 530 
1901] 9 22 12 38| 6 11 20 56|Þ_ 2 0 © 8 59jit 29 48 26 
-- 2001] 9 22 57 311 6 10'23 6 ' Tears from 1690. Y7 
Midale Motion of the Sun in the 1699 *9 20 23 513 BT 
intermediate Tears, i691] g 20 8 49 G6 12 52 44| 
| | Br6g2]'9 19 54 2916 12 37 27 
20] 0 0.8 59111 29 48 26|| 16 9 20 17] 6.1 Fa 
40) © 0 17 571 29 36 52, 1694 9 20 $4 57]-s 13 Gs 
60 o © 26 56111 29 25 18|] 1695] 9 20 10 36] 6 12 59 30| 
8o| o 0 35 5aſ1 29 13 44/|Br6g6| 9 19 56 16] 6 12 35" 8 
Ioo| © O 44 53jfII 296 2 10 es 24660) 6 128 tcdl 
hong'd. 7 28 47|11 20 21 39 1698] 9 20 26 454 © 13 3.39 


32 Scientia Stelarum. 
A TABLE of - the SUN's Mean Motion 
_.. '. Longit,-©. Anomal. ©. TO Longit. @-| nom 
Years. | — | Years. BO 
OY RN. FR S. o !:S oil. 

- 2699].9 20 12 24] 6 12 48 12] 1729) 9 20 55 39|'6 13': © 24 
Bi7oo| 9 19 58 4| 6 12 32 49|| 1730| 9 20 41 17] 6 12.45, 3 
- 1701] 9 20 42 53 6 13 1 36 | 1731 9 20 26 $6]:6 12 29 41/ 
1702| 9 20 28 33| 6 13. 1 15||B1732| g 20 12 36|6 1 
1793] 9 20 14 12] 6 12 45 52|| 1733].9 20 57 :25|6 

Bi704| 9 19:59 52] 6 12 30 30 1734| 9 20 43 4:6 

1705| 9 20:44 41] 6 13 14 17]| 1735] 9 20 28 144|:6 

1706] 9 20 3o 21] 6 12'58 5$6|j1B1736| 9 20 14 23| 6 

1707] 9 20.16 of 6 12/43 33|| 1737] 9 20 59 12:6 | 
B1708|. 9 20 140| 612 28 11 1738| 9 20 44 52] 6 12| go» 25 
1709] 9 20 46 29] 6 13 11 58|| 1739|.9 20 3o 3a|6 1225-14 
1710] 9 20 32 9| 6 12156 37||B1740}.9 20. 16 14]'6 12:9 a1] 
1711] 9 20 17-48]. 6 12 4x 15|| 174i|-9 21 © 50 6 12 53:28 
B1712| 9 20 ha 6 12,25 53|| 1742| 9 20 46 3o['& 12:38; :7 
1713], 9 20 49 17] 6 13 9 39] 1743] 9 20 32 6 1222; 44 
1714] 9 20 33 571 6 12 54 18|\B1744] 9 20 17 49| 6 I2;.7 22 
| 1715] 9 20 29 36| 6 12/38 56|| 1745] 9 21 2 38| 6 12:51:9 
Br716| 9.20. 5 16| 6 12, 23 34]| 1746 9 20 48 18] 6 12 35 a8 
1717] 9 20 5o 5| 6 13 7 21| 1747] 9 20 33 57 6 12\20' ok 
1718] 9 20.35 45] 6 12 51'5q B174%| 9 20 19 37] 6 12 5:3 
1719] 9 20 21 24| 6 12 36 381] 1749] 9 21 4 26 6 12 48 50 
B1720! 9 20.7 3 6 12 21 15|| 1750) 9 20 50 5| 6, 12.33. 29 
1721] 9 20 51 524 6 13 5 2|| 1751 9 20 35 44/6 12 18 "| 
1722] 9 20 37 32] 6 12: 49 41jB1752| 9 20 21 24] 6 12 2 45 
1723] 9 20 23.11] 6 12 34 18| 1753|-9 2x '6 13]*6 x2 46 31 
Br724| 9 20 8 51] 6 12, 18 56 1754\'9 20 51 YJ2:6 12.31 10 
1725] 9 20 53 40] 6 13 2 43] 17559 20 37 '31| 6:12 x4 48 
1726| 9 20 39 19] 6 12 47 22|[B1756|'g 20 w 23|6 T2'f 6 26 
17271 9 20 25 y 6 12.31 59} 17571 9 21 5! 0'6 12/44 13 
B1728| 9 29, 10 48] 6 12 16 37|| 17599 2053 '39| 6 12 28 51 
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oj —_ — 
A TABLE of the SUN's Mean Motion. 
' | Longit. 0. | Anomal. ©. || | Longit. ©. | Anomal, © | 
Years, — Years,'— — 
P01; 7M & 5-7 $07 TE 9 
9 20 39 19] 6 12 13 29]| 1789 9 21 22 22| 6 12 25 42 
9 20 24 58] 6 1r'58 7 17909 21 8 216.12 10 21 
9 21 9 486 12 4x 54j| 1791] 9 20 53 416 11 54 59 
9 20 55 27] 6 12 26 33 Bi792! 9 20 39 20| 6 11 3y 37 
9.20 41 7| 6 12 11 10 1793] 9 21 24 hope the. 
9 20 26:46| 6 11 55 48|] 1794! 9 21 9 49 6 12 2 
1 9.21 II 25 6 12 39 35|| 1795 9 20 55 28] 6 Ii 52 40 
9 20.57. 5| 6 12 24 14 1796 9 20 4i 7 6 11 37 18 
9 20 42 49) 6 12 8 511} 1797] 9 21 25 57] © 12:21 5 
9 20 28 28| 6 IT 53 29 1798, 9 21 IT 36| 6 12 5 43 
9.21 13 17] 6 12 37 16 1799, 9.20 57 16] 6 11-50 21 
| 9. 20 58 57] 6 12. 21 :35]|B1800|,9 20 42 55] © 11 34 59 
9 20 44 36 6 t2 6 33|| 1801] 9 2x 27 44['6 12.18 46 
9 20 3o I5| 6 11 51 I1|| 1802] 9 21 13 2446 12 3 25 
9 21 15 4| 6 12. 34 57| 1803] 9 20 59 3] 6-11 48 2| 
9 20 .o 44} 6 12 19 36||p1804! 9 20 44 42] 6 11 32 40 
9 20 46 23] 6 12 4 14|\. 1805! 9.21 29 31|.6 12 16 27 
9 20 32 26 11 46 52] 1806, 9 21 15 ii] 6 12 1 6 
9 21 16 51] 6 12.32 39]| 1807] 9 21 © 5o[ 6 11 45 43 
9 21 2 31] 6 12 17 17|B1808{ 9 20 46 3o['6 11,30 21 
9 20 48 10| 6 12* x 541] 1809] 9 21 3t 19] 6,12 14 8 
9 20 33 59] 6 11 46 33]| 1810] 9 21 16 59 6 11 8 47 
9 21 18 48| 6 12 3o 20|| 1811] 9 21 2 40] 6 11 4 25 
9 21 4 27 6 12.14 59||Bi812] 9 20 48 20| 6 11 253 3 
9 20 5o 6|6 1159 36|| 1813 9: 20 33 9| 6 12 1 49 
9 20 35 46| 6 11 44 14] 1814| 9/21 18 494 6 11.56 28 
'9 21 20 35|6 12 28 1|| 1815] 9 21 4 28] 6 11/41 6 
9 21 6 14] 6 12 12 40 31816 9. 20 59 7| 6 1112544 
9 20 51 54| 6 11 57 17[| 1817] 9: 21 34 56] 6 12 9 31 
9 20 37 33| 6 11 41 55|| 1818] 9' 21 20 36| 6 11154, 9 


Scientia Stellarum. 


A TABLE of the SUN's Mean Motion. Fl 
[The Middle Motions of the Pla- 
' "8 o. ' "[| "nets may be continued by the 

| yearly Motions, as followeth. 


Longit. ©. | Anomal. & 


II 38 48 | 
I 54 11, 23 25 RS 

+ +4 12 7 12 SUMN. S O 4 
6 ——]|Longitude. -----11 - 29g 45 


6 15] 6 
6 
@) 

21 22 23 - IT .51 301] jAnomaly.-----1x 29 44 
6 


21 $ J 11 36 28] |Precef.' qui. © © 
20 53 42] 6 11.21. 6 


The Precefſion of the XquinoCtial.] SATURN. 
- —_ Longitude: <-> 0: 12 
Chrig|Praceſ. Equ]year| 0 ' __ }|Anomaly.-—— 0. 12 


—| [Node. 
years. g ' '|Chrlprec. #49] , | i DWP 


xo 5 1o 56 14 7 JFUPITER. 
© -©O 50|[Longitude. ----- x © 

| 1581] 27 19 53 O 41][Anomaly.-----x o© 

$A | —— |{Node.------------ 0 © 

16o1ſÞ 27 36 43] O | 

1628 27 53 32 O 

I641ſ0 26 10 21 


— 


| MARS. 

[Longitude.----- 6 11 
Anomaly. 6 11 
Node.-—---- o © 


1661]o 28 27 11 
1681]o 28. 44 © 


29 © 49 
o 16 49 


oO 33 39 
o 5o 28 


Ouna wn | Þ w,090 


VENUS.. 
Longitude.--—- 7 14 
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Node 
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MERCURY. 
[Longitude,----- 1 23 43 
Anomaly.-------- x 23 41 
Node. --------- © ©o' 1 :; 
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4 12 20 
5 36 27 
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8 24 40 MOON. 
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The SUN's Mean Motion i in Mobathe ak ac 
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A TABLE of JUPITER's Mean Motion. 
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ADVERTISEMENT, 
HE Author of this Impreſlion, 
thought fit to give Notice to all Per- 
ſons that ſhall have cate to make 
uſe of him, in any of the Particulars here- 


after mention'd; That upon notice given 
him, they may have their deſire anſwer © 


Firſt, Surveying of Lands; Laying out 
and dividing of Incloſures, or any thing 
that belongs to the Art of Surveying. | 
Secondly, Dialling, whether Dire&, De- 


clining, Inclining , Reclining, Convex, or 


Thirdly, Menſuration of Buildings, —_— 
for Maſter or Workmen, 


þ 


Fourthly, Drawing of Platforms | or 
Draughts,(which is the Art of ArchiteFure) 
for Buildings, with Directions for the car- 
rying on thereof. 
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WING, Vincent R. John, Geodaetes practicus redivivus: The art of surveying... 


much augmented and YBRIoved, with an appendix. With J&L folding plate, 5 full page, 


and numerous text illustrations. London: Matthews, 1700. [Round with:] (O_ 
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Stellarum: or, *h- 2tarzy £:i=nce. London; ApvrpShamn , 1699. | $260. 


zUt. i 3, 384; 134, 1 pp." 
ex: librig .of Robert Jonew- Gollegio Jesu Cxon, dated March 9, 


John Wing (f1. 1673-1715) succeeded his uncle, Vincent Wing, as a mathernatician, 
land=-surveyor and astrologer. This is his new edition of Vincent's handbook on 
surveying. It includes a destcription of the 'Emperial Table, '' a new instrument 
for s8urveying designed by John Wing which, according to nim, did al! the work of the 
plain-table, theodclite, circumferentor, rFeractor, ' ' chard" and needle. The Scientia 
Stellarum, Wing's manual of astrology, has a zeparate title page and is listed 
Separately under Wing W2985. The first eweark is not listed in Wing but stould follow 
W2992. 
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